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Description lOnacaHMe M3o6pereinra]: 

M306pCTCMMC OT BUU Tl lM K peMOHTBOHKSQJIHaHOBBblM pafioTBM (PMP). a I 

rtpMcrmiBocTM rmx ryimmaro npocTpaacTBa, 

j*?"^ repMCTHOBocrni saxonoBooro npocrpaMCTBa nyreM co^aBm 

K36farro«xBoro ^ro aro Bayrpa odca/awa kojtohhw no orao m c aj po x oaxanoaHowy npocrpaHcray 

BOnBWCTB B73R B3pUBaHHCM 38^8). ripOMCXDAHX HBflyB&HHC <>6caflHOB KGJIOHHbl R 



3axawqa»rc« b tom, «jrro, eo-nepebo; coa^aHne H36bnxmBaro flannamn nyrcu 

™ BbiabiBacT paspymcHxe xonoaHbi Be tgjzlko b HHTcpaanc, b xoropoM b koju^cbou 

DjpoCTpaacTBc hmmtch marar, bo h b inrrepoanax me no-eara acx. 9to onacao ana rotoctboctii 
ooc aPBoaxo TOHHM. Bo^BTopba, KipwBaHHc aap^a npoaeoc uaaoKoarpanHpyeMbia, irro noser nmmecro x 
BapymEHmo xanoHHbt a neneaTaorx) r~~ 



HaH6Q?ieC &Jta HM * «= » P|>e*t MIU L) BO TCOTHTOXOtt CyiBBOCTH HB/IHCTCH CHOC06 jvi 

nqjCToxoB nyreu yBejaraaaa naaueTpa xonoam* 3a npcAenhc ynpyrax Ae^opMaioix b 
BJ. Vbotpkwbi naauerpa — — 



He««iTa^ mnoro cnocooa saxraracrc* b ooaunoft Tpyw>^K«rni paoW 3a cvr KcotiRoaxMocni 
npHMCBansH aapxeTBoro ooopyj^oBaHBH. KOTopoe, xax npaaxno, ae ormwacroi bmookoh h^ckbdctuo. 

3aflaua saxjaoaaerca b noBbnaeaBB s^exTHBaocTH pe^BTHo-BaaaHaaoHawx paticr h b caBaceBBB 
TpynoaarpaT. 

rfocrajOTCHHaa 3aaaaa nwrrHraerc* tcm. uto b cnoco<5e BoccraHoanamH i^mtitobdctr saxonoHHoro 
npoCTpaecxBa ayre* yaHaaeaaa naaMerpa xonoaHbi d mmpsvie B3onmqn jBiaueTp xonoaHbi 
yBejm™ax>r 3a cwr yBenaaaaaxaqeftca b o*i*ue npa tbcpachbh HeaspbfBqaroft paspymanaa* cwreca 
WP) (3J. xoropyx> daxaaaaaiorr b XQnoHKy h co^mot uocr b BHrepBaae B30Jianaa. npx b xanecTae 
HPC acnojibsyioT cwccb K3BctTX0ByH) /yin ropHboc h 6ypoBbix pa6oT (CHTB). 

VcncmaocTb peiii»BTBo-B3onHXDioHHba pa6or no BcnpaaneHKn hci^cpmctbhboctb ucmchthopo xaabua hc 
np cBfcnna gr 60%. 3ro c^bacaaerca tcm, aro npaueaaewbie ascjiauaoBBfaie uaTepaanw (b ocbobbom 
qeueBTBbdl pacTsop h pacTBopw cuqji) odnaflajoT o6mpu Hefloc-rarxou - ycaAoaaocTtio. 

B ityixtu^ axoOTyaranxB cx aagaHfai reputrmmocm* saxoaoaaoro npocxpaHirrBa cmoaaffi*. 3ro 
T" 3 ^ ooqRcfcTBBOi aarpyaoa aa ooca«Hyx> xonoHHy h np*arrm*& maun*. Hanpauep 
^rawEB^o. vro npa c^chbh naBnema b cxaaxome np<«H0CTi, cBamea™ nevtarHon, xawBH c 

KQ7Ibq ^ BT0 kc b P cmh - aaMencHo, to> acrocpeRCTBeHHo b HHTcpBanax nep^opatnoi cnamcHHe /xoHTaxT/ 
qpweaTBoro kbmbh c kotiohbor ynyHmaercH. noon^m* ^axx ofrwraaioT yBemneBBeu canu npmxarHH 
KOJMBHbi x neuemy b pcsyinyraxe ee Ae^puanBH. noaic onpeoooBKB ofcaflRoft kojiohhu raxace xax 
npaBBJio, Ha6mo«acTCH HapymcHHc ee xoaTaxTa c neMtBTOu. npa 3tom BajrtSojibmBe Hapymamn xoHraxTa 
OTMewmbi b «HTcpBanax nnacroB c Bbicoxoft npoinii^wocT«) a xaBepaaM. B imacrax c noABemeHHofl 
,^ PymCHHH K0BTfiATa 1100716 on P eccoBKH acero or^aiorcH b 3obc BOflOHetraaoro xoaraKTa 



OocBBM pacqeraMH npoayamyjo cnoco6aocr*> wia aononiBeBBOH aqnu xonhoeBoro Maxposasopa uoxnv 
I * / ' W - D-BHyrpcHHHfl AHawerp neMearBoro Kcuibua, m; d-BHemHaft 

0 - <B -d > / ; < A > 

T Jl, 087 •LO~~ *M 



' QgcaflBQH xonoHHw. M ; p-ncpemiaA AaaneHaa. na: x -xo^aaaear i^aBJiH^cxax 
oonpcmavieHBfi: H-Anaaa Maxposaaopa. m; Q-pacxo^ boaw, i^/cyr BaeAeu otioa&aaeaaa D-d- 5 ; P/H - 
grad P, r^e 5 - aaaop xonoHHoft a qcMeaTabai xauHeu, m; grad P -rpajqstHT AaBJieaaa, na/ M . 



Tor^a <}>opMyjia /l/ Cy^er awcTb bob,: y , njI „ 

xo*»anaeHxa raapaBnOTecxax conporBBaeaaa hco6xoahmo Bbnmcnarb xparepaft Peaaojitflca 



it* = 



fwe v - KHHCManreecxaH bhoxocti, BOflbi / npa 70°C. v - 0.5* 10 6 v 2 /^. 
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npa TyjXJynceTHOM pome rodftaqxeirr otpothbjichhh rap^oDDDT no 

*° P¥y7IC: a = EIE ' 3awwa4CH ™yK»a« 3Hat»flwya: v - 0.S* lO V/c; d - 0.168 u; $ . 04 uu 
- 10 4 u; grad P - 4* 10 6 Thk/u. 

CacrcMa y pnmrfwrtt /2-4/ panaercn MeroAOM nqnfiopa. 

Taxm o6pa30M. icpca aaaop 0,1 u npx rp^HHCHTC AaaneKK* 4 Mna/u x HHTcpsajiy nep^opainra uomct 
nocrynaTb axono 22 w 3 bo^u d cyrxx. 

noBboncHMc AaanamH b o6ca«Hoa kohohhc npuBO^HT k yBcnuttcHHio cc flBa*«rrpa. Pacton* DOBaablBUvr Ha 
cxonbxo Hyxao oowcMTb flaBneHHe d KonoHHe, <m>6bi cc BMmmfl paflnyc yBenvnom Ha 0.1 uu 
nepeupbrnw lmsposaaopa. 



<t>op*yna ahh paflHanfaHux ix?cMen*Hxa HapysnoA ctchkh Tpy6t* no 3aftane Jlnne xmcct /5/ 
r r*-F • u -w»*+Bnjiarr IlyaccoBa, u - 0,25; E -Many* 



r r*-p r* p -p I* -K09**mmeaT HyaccoBa, u - 0,25; E -uonym> 

5* « • • » <• « it * • » 
= T" ' I — ~ r ♦ — -r -r <0> 

V r i 1 ■ 1 z V r i 

ynpyrocra flrocwra, E - 2.1.K> s Mna; P, -HByrpcHHee A"*™*. Nffla; P a -orame* AuncHB^ 
Mlla; r| -fiayrpcHHiia pwc TpytSu. m; r 3 -bheczhhS paAxyc Tpytiu. u. ij-d/r. 

nycrb Pj - Pj+P^ HOT PpPj-P.^. 

rwc P^ ■ H36fatTO«moe j^bjwbsk b wanauae no cpaEKesxno c HapyxHbtw AaeneHHeu. 

Tor»a 4«pwyjia. /5/ 6ywcr ewrn^CTb z oraaua 

6 = i ri^w r— * 2 <7> 

w < r^rS < 1-||>< p 2 -«. e i npn * - 10" Si; P,-20 MI* r t - 0.075 >c r, - 0.084 u. 

P - 5 « ! ^ iT"^ <»> 

•*f« 5 r« «o- X a IW - ^.7 Mil a. 

F o * ■ 



H»6 Z 

£•0,078 •0,0»4 

Z z 

4 «— — 

Z ♦0,070* 



♦ZO 



P aCUyrb * _ n0Ka3bmaa{yr ' TO * CCJm MC2! W o6ca«eott kojiohbob h uevtomrbtM xojibaoM ey m jecr uy rr saoop 
oeniraHoii 0.1 mm. to nocTavtmHO b kojiorhc co^arb flaaacmic 33.7 MTIa h 3ooop 6yner nepespbrr oa c^ct 
yeeranaaHH BHenmero nHauerpa EonoHHU. Tazoc AaancHHe h fla»e fanbmee uoxbo co^arb nyTeu 
pasMancHHR b kojiohhc Moera H3 BesspbCBuarrofl paspymajomefi cmcch /HPC/ h b ^acrnDCTH cuecn 
BaaecmoDoA atih poohwx h fopoeux pafior /CMTB/ [6] . 

"^^ SMca, ^'^™~ oopaaoM nps pa^ynxHHH npovux xpynwDc MarepKanoB (csanuibie nopoAu). 
octohhwx h aejieaoferoHHboc g^ejiHfl, mubhmx zjia^nc, ajih njofawai npgpcjffBnro kbuhh. 

HP C nam e bocto npe^cxaanHjorr cc6oft nopGnzsooOpaaHface HcropaxzHe h KCB^bCBOcmacHbic uarcpHanfar. 
namonie c boroA muKwayB pcannno (pH«12). npn CMenmBaHHg nopomsa HPC c soaob oopasyeTCH 
cyro cmH ^ >a6onaH €Mca>) t Koropaa 6ymra 3amrran o mnyp. cACJianm>cfl b o&mxtc nonnuKazasM 

S^^rr'JLir 011 ^ 1 * BpaCTH CXBaTUBacTC ^ TBC PA eeT » oApoBpeueHBo yiwnPiHBafKb b oGbate. 
i mmmmmxm o6bCMa - cncncTHHe nappamaspsi xoMnoHCHTOB, BZOffginHX b cocras HPC, npHBqnHT k 



b mnypc rsmparraupaHHoro naamamH (6oncc 40 MTIa). Ik« acbctbbcm nnipaTanBOHHaro 
AamcBHH b TOie o6tcxTa paoBHBaayrcw mmpmanm, npHBOAHmpc x cro paopymeaxno |7 J. 



npeAnaraeuirfa cnoco<5 roouaupH 3axanoHBoro npocTpaacTBa ocyn^crBJuatyr cuicAywniHM oopaaoM. 

B CKBUKHHy cnycxaayr zoJiOHHy HKT c thkhm pacwroM. trro6bi hkxhheI xoHcn HaxonHJicH Ha 1O-20 mhhxc 
HHTepBana nep^opauHK npqnjrxTHBHoro nnacra. Boo6yaflajor nxiixynHnxno h npoMbojaxyr cxBaKHHy boaph. 
oxnasACHHoft ao O-10°c. 
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3aTDopH»x HPC Ha bo^i c TCMnepaTypofl O-IO^C. 

aanarmcHHH o<5ca«Hoa ko*ohhm d hhtcp«uic 1O-20 u. W 
Ilpo^aanHBajox cycoercuoo HPC jjo BupaBHHBaHHH cc ypoBHtft b HKT b csarpytjHOM npocrpaacTBe* 



HKT ao rnytiaau paaxojioxeHHH mnmn ncf^opaupwniboc orsepcTsdl h np H 

y, 8MMMB M B3falT0qHUfl oflfcCM HPC. 
nqypgiuMDT HKT Bbnne mmpBana ncpftopaism, repArncnpy»T sarpyCm* DpocipaHcrao Ha BpeuH 

OcpaBB8BPT CHBMEHBy 

^P^'^O'njpcTBOM np^jDiaratMoro cooco6a fnxnroercsi to, vro nepespbiTHe k&hajiqb j^rui nocTynneHHH Bonbi k 
HHTq>Bany D^opaz^m nporawrr he 3a «ct ri^paBjmiraoro BoaffcacTBHH na KonoaHy, a 3a twrr 
ooan»n». B oCcaflBoa ko/khdk incxa n paenmpapnyraH MaTcpaana, 9ro, Bo-nepcfcix a 

; Bo-BTopux, ywrHHirafTB pf MrHH b re aarjMiTu HanpoB^«HHc PHP. 
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Claims (Oopuyjia K3o6pereHM|: 

1. Cnooo6 BoccxaHonncaHH repMerwiBocTB sasonoBRoro npocrpaacTBa nyro* yixnmama flBaueipa 
b mmpBant mannixpH, OTjnmaion^Hflc« tcm. vpo flHaMerp kqjiohhm yDejnramuor 3a cwr 
*-*u*ftc* a otfoftue np« Tocp A eHHK HeaspbCBuaraft paapymavnqeft cubcb (fffcj, Koropyn 
b KonoHHy. Hcoo^anr moct b mrrepBajie asonaqra. 
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Drawings) [qepreM|: 



Ta6/iima 



XapaKrepMcmica HPC 



1. BoflocMeceeoe oTHouieHwe cycneH3MH 

2. Pacxofl nopouiKa, tohh na 1 m oGteMa 

3. PacTBiaeMocTb no KOHycy A3HMM, cm 

4. nnoTKocTb cycneH3MH. r/CM 3 

5. 3arycTCBaeMocn>, npw TeMnepaType 20-25 rpawycoB C, mmh 

6. CqenneHMe omha c Tpy6oR t MPIa 

7. ConpoTMB/iBHtie iQMHfl *wibTpaunfl bo aw, Mlla 6onee 

8. flaaneHMe hph pactUHpOHMM, MfTa 



3HaseHMe 



0,3-0,5 

1.8 
20,0-25,0 

1,8 
120,0 

5,0 

60,0 
flo45.0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here 
mixtu7e t0ne miXtUre mining ^ driUin8 operations is used 38 non-explosive breaking 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency— they shrink. . 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All type's of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4] : 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 5 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v '= 0 5 
• 10 v /c). 



In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10' 6 m 2 /c; d = 0 168 
m; 6 = 0.1 mm = 10"* m; grad P = 4 • 10^ Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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H = 0.25; E is the elasticity module of the steel, E = 2. 1 . 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P excess or Pi - P 2 = P excess , 

Where P exce ss is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 6 = 10" 4 m; P 2 = 20 MPa; n = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. & 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10- 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 



" ^ ethod of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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